The binding selectivity of ADAR2's dsRBMs contributes to RNA-editing selectivity.
ADAR2 is an RNA editing enzyme that deaminates adenosines in certain duplex structures. Here, we describe the role of its RNA binding domain, consisting of two copies of a common dsRNA binding motif (dsRBM), in editing site selectivity. ADAR2's dsRBMs bind selectively on a duplex RNA that mimics the Q/R editing site in the glutamate receptor B-subunit pre-mRNA. This selectivity is different from that of PKR's dsRBM I, indicating that dsRBMs from different proteins possess intrinsic binding selectivity. Using directed hydroxyl radical cleavage data, molecular models were developed that predict important recognition surfaces on the RNA for identified dsRBM binding sites. Blocking these surfaces by benzyl modification of guanosine 2-amino groups impeded RNA-editing, demonstrating a correlation between deamination efficiency by ADAR2 and selective binding by its dsRBMs. In addition, the editing activity of a mutant of ADAR2 lacking dsRBM I on N(2)-benzylguanosine-modified RNA suggests the location of the dsRBM I binding site that leads to editing at the GluR-B Q/R site.